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1. An integrated circuit package comprising, 

(a) a lead frame comprising: 
a die attach platform; and 

a plurality of elongated leads which are electrically 
isolated from said die attach platform, each of said 
elongated leads including a circular portion formed 
as an attachment pad; and 

(b) a substrate, having first and second surfaces on oppo- 
site sides of said substrate, for providing rigid support 
to said lead frame, said substrate contacting said lead 
frame on said first surface and having vias of non- 
circular cross sections to allow electrical connections 
between said first and second surfaces. 

2. The package of claim 1, farther comprising a first bus 
bar which is electrically isolated from said die attach plat- 
form and said plurality of elongated leads. 

3. The package of claim 2 wherein: 

said lead frame further comprises a second bus bar which 
is electrically isolated from said die attach platform, 
said plurality of elongated leads, and said first bus bar; 

said die attach pad is positioned between said first and 
second bus bars; and 

said plurality of elongated leads extend radially away 
from said first and second bus bars and said die attach 
platform. 
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4. The package of claim 3 further comprising an inte- 
grated circuit chip mounted on said die attach platform, said 
integr aied circuit chip having a plurality of power I/O pads, 
a plurality of ground I/O pads, and a plurality of signal I/O 
pads, wherein: 

each of said plurality of signal I/O pads is electrically 
connected with a selected one of said plurality of leads; 

said plurality of power I/O pads are electrically connected 
to said first bus bar; and 

said plurality of ground I/O pads are electrically con- 
nected to said second bus bar. 

5. The package of claim 3 further comprising an inte- 
grated circuit chip mounted on said die attach platform* said 
integrated circuit chip having a plurality of power I/O pads, 
a plurality of ground I/O pads, and a plurality of signal I/O 
pads, wherein: 

each of said plurality of signal I/O pads is electrically 
connected with a selected one of said plurality of leads; 

said plurality of power IfO pads are electrically connected 
to said mist bus bar or said second bus bar; and 

said plurality of ground I/O pads are electrically con- 
nected to said die attach platform. 

6. The package of claim 1, wherein an integrated circuit 
chip is attached on said die attach platform, said package 
further comprising: 

a mask layer formed on said second surface, said mask 
layer defining a plurality of openings exposing said 
vias, and 

a plurality of solder balls, each of said plurality of solder 
balls being electrically connected to one of said attach- 
ment pads by solder through one of said openings and 
one of said vias. 

7. The package of claim 6 wherein said mask layer 
comprises a solder mask. 
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8. The package of claim 7 wherein said mask layer 
comprises a plated layer, the material of said plating layer 
being resistant to solder flow. 
A The package of claim 4 wherein: 
said first bus bar is electrically connected to one of said 
plurality of leads mat is designated to be electrically 
connected to the external power supply of said inte- 
grated circuit dup; 

said second bus bar is electrically connected to the one of 
said plurality of leads that is designated to be electri- 
cally connected to ground potential; and 

said lead frame and said integrated circuit chip are encap- 
sulated in a protective casing. 
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1 0, In m. imsHrsusd circuit (IC) package fo r %cmmm<}&&m& m IC whmsm said IC chip 
includes stptaaiity of l/G pads for stgtt&l commansc^icns and » portion of ssiri pins&lity of 
I/O pads mprire a. commas signal a method composing the steps oft 

providing a tesd frame having (a) a die ttttadiptatfi^ ttfttf (b) 3 plurality of bads, each 
lead h&vmg a circular portion famed m m mmhmmi pad; 




providfog a substrate kiving finsi: ami second surftam on opposite sides of said stitofrftft 
k> provide rtgM support to said lead ftrata mxki sutetafe teavtog via* $f jtafrtiKttltt 
^io^ to allow d^tiical ccsukk&hui beiwem said first tm\ mmml surfaces; 

mwMng saki fatd fmm& to said fmt suriteo of saki «ut^ttate: 

attaching said IC chip to said die attach platform; 

Ctttttieafly coanec^ng mk\ MO pads to said bus fear ami ssdd attachment pads; 

proofed tog a safe mask <m said rcccrod surface of said $ul>Mr^#> saM solder .masfe 
hm&$ opmm$t cmt^onSmgto saa&viss; and 

attacMng solder tails to s&d solder mask ®ad! |>irx>Yklmg a Sow ofsaldte into mid opening 
m& Mid vias, said solder taadbmg said aita-cljmeM pad* so that m electrical coti&ectiea is mmfe 
between sacft solder ball and an I/O pad of said I.C chip. 
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lLv,„^An.is«g^rakxlc3TCu;t package comprising: 

sjeadj^e irelttdiM g tfe sttash tilatfom . a jgmMlgM CsxiUctsftM ate spaced ap art 

fmm thc dig attach }>iatib*m and a hm Mr iM is positioned between fee t% j^Lt jff mi 



the frtts hxr.*m scibsfsBitiaHy co-p lanar: 

^Jkj^te-jfe A,^.aMto sc4 eteefeiealfy caaassfe* fo fee bus to atki at 

ajirotcdivg casing covenpg the & mi the teatl frame white leaving bottom sar ik -gs irf" 
the die attach pladbti-t., the bits \m m& the g^tocdve cc^reexnai^ 
BMtotMihM ...fox m tto jgyjg^vg casing is ex^^ a? a 
jphysicallv fsd afofc j&a.tet$ 1>aar from at i &aat some of the ma^uDiiyg .gnrfegts-. 



12,. — pfotrafoti ffjfffpft nates as, recifeS M sIsjmlLwtec^.tfefe b«*s bar is a Urn ba? ba r T 



l$^J^Mtm3M„<8 m& mtom M m^fa&imii whereia the fest aad second bits bay s. 



SSI! packagg as tmted its cl aim 1 1 junto aamprfsfcsal 
elc-chscalH' co?:n^li',)K the <&s |g the to b ar and tits .j^ntagts,. 
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15., Aa el ^rontc 

WkMsmM.^ixt^al package as, re cite m,£) M£ 1 1 therein tm\m&3w&.m MMc.fm 
gfcctricaliv comteeted die attach platform; and 

a pristed circait board, whs aart the I k Mtack platform is dfoscdv dgctncajlv jsw^r^j 
to a gyeund on ;.tlK?. MBt^drc»it board, 
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i4^.v,.,MMfe*^ 15 almyk dk attach platform Is di 



11 Aa^kca^io i« o(fo{e comprising: 



tek^teJM ^ ,teflyjteilgfc..fi mMg^ to the 



AiLdaStoaii^^ bus bay a a iixst bm har-J^ 

i^K^.gim^aj?ther comg rigiiig a secotal bus bar that k also posfo kfflM between the die 
aft^fa aktfcrm aad s ame of Are goataete amt wtek both ths firs t: and saiond feM:M§Jgg 
^featotoicaay coanacwd tt ufas .minted d roait board, 

1£ Aft dwaoate module co mpri&iaa an iiaqagMd ^tuL^^MO^g^«g^..:gimmt 

board, tfae fftfatg lj^eel^^ 
comprises; 
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„,„,„ m ^J§MMm§jm$Mk& a die attach pMfbm- and a plunilkv of eo otacts, wherein hoik-m; 
«fe of fee dig a ttg slLBtetfiwa an d ite contacts am snhstMtiall v co-planar fc die a lack 
Bfe^Sam teg dsractfed«^eat} y ctinBcctod to the * awm d<m ifeg roint^ ^ai terd; 

a Jfe tartfcd hv the d ie at fasb platform, th? <l& hatyijjjg igf^ Uy.of signal pads , tfcjt : are 



&j^^fe.^.i!^.C!Cft*eriBg.llie dte aad |he lead.foaae wbile leaving bott om jrerffogsftf 
M^ftjglaiu&eg^ exposed, Ete A ^MaiailiBa matad al Hiat 

Mi®M,®M®fa«!®mm is aaaaad M a kafe^awfeee $£M lead Mm&mMrM^mMM 

fog dig fiW ot m. Item at least soma ofthe coadtt ctTve- eoti^efe 




~L 4JHaMe.a^Ig^al.ai.cfeiia J9 wfoereki she lead g»!|JlKteJ^i ^§ » klSS k£ 

g?9igm^.^B ^?!.Mdk pfatlbrca and at kas? .saitieoft.bg tssataets, aad whtzizn fee bug 




^ Aja^jjltjg^dted in claim 19 j&£EdflJl&iMi^ father mcfodes a jtealiw of bag 

hm pogstiamft b&twem .Jfe fe,4lg Mfetch .platform a ad at least $o^,«f thsj^fecj^^ wfagran 
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